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Abstract of JP 2000108866 (A) 

PROBLEM TO BE SOLVED: To realize a braking 
profile suited to a human feeling when braking is 
applied to place a target distance from an obstacle 
ahead and set an identical speed. SOLUTION: An 
automatic brake device is provided with a profile 
computing means for computing a braking profile 
shown in the drawing, which has a distribution of a 
wheel braking level at required for a series of a 
relative distance xO between a vehicle and an 
obstacle ahead, its target value xf, a relative speed 
V0, a braking start delay time t,3 require for setting a 
relative distance corresponding to the target value V 
[ and relative acceleration ao equal to the target 
value Xf or higher and a relative speed equal to the 
target value vf or lower, a braking level increasing 
time tr, a fixed level holding time tc and a reducing 
time tf,; and a means for controlling a wheel brake 
according to the braking profile. The wheel baking 
level at is set to one of amax/4. amax/2, 3amax and 
amax, and the total quantity of braking is adjusted 
by the holding time tc for maintaining at. 
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-f£ rB-STR$iJ«j }a4S(c, ^--/^^TSrWW 

-t&±bb(D TB-STR-OSJ fMPtT^-^xT 

£Wi8iiJ-f ■Sfc&ro tb-str-usj W«2o^fc 

5 D r-7'U-^»fMSj (5) KttJEfc, TABSflJ 
#pj (7^^? KWJfW) & 4 O* r T R C Mfcj ( h 

[0034] r^p s »;t!ii®)j ( 6 ) (4, mMtmmz. 

>9,!l7(c:^-r$iJ»]'7 0 ny^;b^^fiicLTr.^(c:^oT 

[0035] r-^^tiiE»3ij ( 7 ) (4, mimmEc 
m^-is- htf&mmz a*t 545 tciwtT* *ee 

r7!)y 1 5 # 1 14, 4 W S Um E C U 6 

0 id^^T y V^I^Sr-*?-*., .X n y h /UfMfP E 

CU8 Ott^uy h/^<r)fmm^$:4x-X, t&$l*7- 50 
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T y > ?Wft8 7 0 kcxti&mx t7U .v ^ SrfT*V \ x 

fB'#§fi¥8-207737^&!gf,I*§7F L it <Z> T? fc 3 „ 
[0 0 3 6] |2t, yi^-^JMHECU 1 0<D$mm 

mnmm^-to « t y^-^mm c 

U10 (©CPU) (4, rtgpuv 5 ^^, Atti^^- h*3 

J:U»rtW^>f-r«rtBllll*»lcK3fet, ECUlOrt© 
A, W*-f x«r, #4$B#<7>A7lBEMfek 

AU«tU*fll*t"</HcW:*^-* (^T y 7*1) „ fc*J, 

[0 0 3 7] ^LT, »J»*!!-a^»^3t«)5fc«)0^-(' 
TTb^^-hU (2) , A#SS&>5 (3) 

rDMA^y ©x-^SifJ (8) ^Tj-W^a^r^tf 
LT^-l'vTbiDMAt-^^*) (9) , flot^ 
5W, ECU 1 Oftro^HSgrotKl^^ a:?/:? LT 

(10) , ft#©**t*rW£i-5 (1 1) „ S^-^li 

Sr7^-hLT (2) , A.^Sg®^ (3) fDMA 
^^e y Wx-^SHtJ (8) *T-<75^atrHtT-t5o ^ 5 

< lt, ecu i o^ormmM&\^%tm^t, ^ 

[0 0 3 8] A^»cB57; (3) (CT, K 

2 0<7)A~yiifc?>t) i: (C-tvD-4 1 ~4 5 , YA, 0F, 0 

R, ST, GX, GY<DtiktmS-%%U&ttk, Sy'U- 

=3r$lJ»^aj (5) , r^aDj^lJijj (6) *34t>* 

r*rsiffiiE»aj (7) t-c#BB-t-5^ffittf«t:, dm 

Ate&T?, ^/W-x'$lJ^ECU 1 0 OA^fficiAtr 

(4) o -ftlfohs ECU 1 0 OrortgP^DMAteiiffl 
» ^ ^ !j ±© N -/L--drf|5lJ#PECU 1 0^tOf-?f 

v„, tB^PiSiSa,,, ts*tsg«s^ix r , 

[0 0 3 9] i^id r^V-dr^^Sj (5) %»t1" 
5o rwrt^(ifJt2!i#P^¥8-207737^^g(CFJ^CD'b(7) 
tP)«-Cfc-5/j\ r£7)HJfe{?iJ-t : '(4, r2-BDCSI»J 
*5 4t>* TB-STRllJIUlJ W^-ftl^<75*ii7*U— =^BE 
SltP^rtT^^ it, ECU 1 0 O^fe^fPiffilElt^S: 
SitTl/^i, ECU 1 0 0^)^(7)^1^11 ( ^ - Vj&JUfc 
ft, *-7'"-^IR) (dS<5^T7''l/-^.XxTffl(7>g|I 
3-U- hyawO^ttSL, A^O, F 2 - B D CfglJtPj 
jo&Xf TB-STRilJIflj ffllCECUl 0tf±l£L1tWL 

^ - *EEE£ftW<0 @ 11 3 - 1/ - b , ^ A'- ^WJ 
ffllECU 1 0 0/45^L7c7"l/~^rXxTfflcO@1i3 - 
byawO^tilE (^-f7X) LT, t#iELfcltl3 

tl(c4l?, ?A'-X(|*ECU1 0 0/)5SIt57>- 
dr^7T^ x 7V-^rf|lJ^ECU 1 0 tiotiff^tl 

5 0 
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[0040] jfcm riifjTSjgijSijftj (6) zmfiirZo 

[004 1] i****^**?*-***, w**«fu*»fe 

-r^£ffil/EU !ISropf$tli<7?ffi*fSg|(lx„ Cm] , 
fBxftl^v, [m/sec] *3j;t>*tB*|-*PjiSa„ [m/sec 
2 ] (CMlStt, tg*fSgH (x.) /WPftNEttifflffix, 10 
[ml tlTttSHlC, (v.) 4rfl*J« 

@#iivr [m/sec] fiilTir+Sfc&Rft, 

t r , ft^B#f B i t. , a x imwt&m t , c v t sec] * 

[0 04 2] iB£BtW t „ (i v mii7' U— 5 1-54 

left Lt> 5lfC±-7V- df ^{±J§^ Lftv^MIH^a! 
t^oiEiljfiffft 9 S-S w 7V- J£ cofpAPiitrft o T 

7° n 7 ^ A# tHBf&J ; [1 7 c0#|itt<7>#!,£ t = 0 ) b , 
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tik'gmmvh&o mmm t , ttiwifcu^/wsr o *»t> a , 

= a . + a b 4 -CSL±(f 5 B#Pb1, im^m t . |± a , frftft 

tf sBtra-efcSo £*>\ asii^nt^itffiywHWt. 
[oo4 3] ijtdsr^itstt, a sasa: 

TotjfeftffiW^ < ft 9 , #i£< -C*fcgK»jWc£ 

[0 0 4 4] 

mi) 



( 8 ) 



13 



0 



a ( t ) = a 



0 



* • • 
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(1 1) 



a (t A ) 



a (t) 
t , 



0 



a Q + 



/ 



1 — c o s 



7C 



(t-tj ) 



• • • 



(12) 



• • • 



(13) 



a (t-L ) = a Q +a b = a t 



(14) 



a (t) 
t o 



a 0 +a b =a t 



• • » 



(15) 



a ( t 9 ) =a n +a 



U Q 

a (t) 



0 



< a 0 +a b ) 



1 + c o s 



7C 



\ 

( t - tn ) 

Z J 



• • • 



(16) 



(1 7) 



a (to) =0 



• • • 



(1 8) 



a 

a 
a 

t 
t 
t 
t 

t 



o : ftmyn-j -■< JI/GOftit£Ufcll#£U (t=0) ffK 

mxmmmzm zsmmmmmmm. (i+im*) 

3t=ao+3b 

r : fiiiT'u-*:/^ ffiJUju^iMfW 
t d + 



d + 



r + ^ c 



t 



t 2 -t_. 

t 3 = ^ d + t r + ^c + ^f 



[0 0 4 5] *ftM (B#Wtt) JKA ( t = 0) U- 

^</w (g) Sr**8KH-5-ft9(#l±, (©!»(- «t 

omMSTi-aai*) **;bu o§g) <r>m 

ft-ft£k>hUWi^^ (g) (fMf 

[0 0 4 6] lif^^^ihi^O^fi, tlftiiSS: v„ 
^ibSliHitv r = 0 fc"f5J:$fc:fMirt- fift'f 
COffixtSgBt'^-fbl: (d = x,-x r ) tts V^^SIfltEg 40 

*u iiffi atss iifiv, = oit5, nn 

tgxffiit^ffc* (d = x„-x r ) H\ It^ii 1 ^ 

il £ Steft * CO *if ( £ £ fc> * 5 * CD tJ Wi ii 4 1 CO *S *t S§ 

[0 0 4 7] 07 7 ^ /K£>-ft^#5£ 



/ut-^f a,, if 3£fl#Pfl t r , |S«H#P B T t , & J: OtJ 
«fflBtiSr**>-*^S-»S:Sr*u t < fc, ZinXftkn CI 

2] ~ [*5] Kliirf t©««#feixS 0 ifc, H71C1/T; 

nmm t « sr«*y**a**tj { < t , est 6 j Ks*i-t> 

[0 04 8] 07 }£^1-$IJt)j7°a 7 ^ /Ki % ttj*-|**t) 

t©EiiSx„ ffi*|-5tflP*W., ffi*]*na*A« a „ coo# 
fe#»ntW t . (DWlfflm w</u$: a , icmw L, 

jf H# m ^fiifi L fc l*^( A» e>W»*©ATtf«rB!*ftL 



15 

silt; vmmt>&mzm<>tct%\atmtt$& 
x f ) , (v 0 , v f ) td£Tja„t, mm-fvy j^&m 

tt51^^7^-?t d , t r , t c *5il^tf, (D&m 
SrSttSo Xo, v 0 *5<t^a 0 {±^ttlfc xr*3<fct>*v r 

[0 0 4 9] o*9, ^tm-^t^iil^^a,, J 

r i 

b + -4 a c 

fc -2 a 
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n#fw t „ , ii^Bf m t , , {*f#n$pfl t , *5 j: m&u^m t r 

I&jE Ltf Mtrnweh 9 , ^°7^-?ic^^^[at\ ft 

10 [0 0 5 0] 
[ft 2] 



> • • 



a 



Q (t? -t|) 



(21) 



(22) 



Q 



8 



4 %' 



0 



2* 



(2t d +t r y 



2 
v 0 



•Qt 



• ■ • 



H-v^tj + VQ (2t ( j+t r ) —2d 



0 



0 



(2t . +t ) +a 



(2 t J "*h t „ ) 



0 



(23) 



♦ (24) 



» • • 



(25) 



t r = t f 0)k1*\± 



2 2 



v Q (2t d +t p ) +a Q 



(2t d +t r y 



a 



(26) 



2d-v Q (2t d + t p ) -v f t r -a 0 



^ 2t d +t r ) Q 2 



Vo 7 *;ir<0||*HtUteflSS!J (t=0) ffiv 

V f : gffij 



(-j — X o — X f 



[0 0 5 l ] irt£t>h, BrSIMtt \s*<n> a . SrHWI"* 
teM*&*»e>*96^ra t,*lz:Wi(iU"</wSrtr-^*a, t 



50 



o ) t * sun i"** t°- * it a , *%m-% t> <?> 1 1 

t r Sr^aiUf, MM U-^Hf-^Mit a , £#3 
%m<T>%\ft (13W24) JC&VTrt:, l|§iiB#Wt r *3 
Wt^tV^ffi (t r = 2,„, t r = 4,.J £\ x?*/!/ 
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VMt (t„=0.2sec) Ht (H*fe) iL 

[0 0 5 2] «jBEH*0>R*tt#i«^»£\ flRtftl 

»e« x . * < « «aue v . *« * v k: » Attic 

i&tWFffl t r ItM < ifflS) a , ItM < U ilgffilfi]® 

(3 0+ 5 1 -5 4) ©USSWfifflSrfl-fLSfcro (&$) 
ft) £$M5Bl*90>ffl[ (#3MI) 

s£b#js] t „ , ttswtra t , *s j; msMBf ra t , £M < 1- 

5. 3§5Pf Pfl t. „ £ t „ . , „ (=0. 2sec) ^oii^BtPfl t. r 

M n a , a* ^rSbflt i: * h *i v C it ^ fc ^ t> I- 

[0 0 5 3] ^ffi^Ji) a , Sr^tti 

ii, SOW u-</nwi*^FB#ra t , %1BtlX ( t,. > 0 (d L 

b + V b 2 — 4 a o 

tr ~ -2 a 
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X) s a, £Ttf 5- btfXZZo m 

X.{f, d=100m, v„=80Km/h, a . = 0 m/se 
c" ^ "t?tj = 0sec N t,=4. 8sec, t c = 0sec^ t f =4. 
8sec, a, =0.42g t^ttiLfct a,=0.3giL 
"C\ tj = 0sec v t r =lsec\ t c =6. 5sec\ t f =lse 

•7 U - * f] HfiO. 3 g ffi i OD £ S&7* U - ^ > X x A 
Id t , 0. 42 g KA±roSlJ»)ig* # fc 3 g »7* U - * 7 1 

[0 0 5 4] vmm<o&±.tf, SiTJfSrcosBBWctttM 

fc, HW±^LvMiro, #<6 (a,, ta, t r , t.feJ: 
■*5ftS;icJ:o"Cj|*<6. 

[0 0 5 5] 
[ft 3] 



(3 1) 



a 



0 



9. r\ 

T +Qa t 



(32) 



Q : 



7C 2 -8 

4 



(33) 



b= (a 



0 



) (v 0 +a n t H ) 



0 



(34) 



2 2 
c = a t C a o t d^ ( ^ a t t f' + " v f t f'"'"2d] 



4-2 (a 



a o } v o t d~ a o t d + v f ~" v o 2 



(35) 



[0 0 5 6] 



[»4] 



( 11 ) 



19 



b + 



4 a c 



-2a 
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(4 1) 



a = -Qa 



• * 



(4 2) 



Q= 



k- 6 -8 



4%' 



(43) 



b — a V£ 



(44) 



c = a 



0 



( a t -a Q ) m 2 



T 1 »Qa t t p -v 0 T 1 



+ a t [Qa t t ^ + v Q T d] +v^-vq 



(45) 



T„ = 9 f . 4- f 



• » • 



(4 6) 



[0 0 5 7] 



[»5] 



21 



( 12 ) 
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b ~f* 



Yb2 



4 a c 



fc d = 



2 a 



• » • 



(51) 



a = a q (a t — a n ) 



0 



(52) 



b= (a^-a Q ) (a n t p +2v n ) 



0 u r 



0 



• » • 



(5 3) 



c = a 



0 



/ (a t -a Q ) 



\ 



Qa t 

V 4 */ 



2 



V A t 



0 r 



+ a t [Qa t T 2 +v f t f + v Q t r -2d] +V 



• • • 



(54) 



Q 



to 2 -8 
4 k 2 



• • • 



(5 5) 



2 2 

V=V £ —V Q 



(56) 



T 2 " fc r t f 



• * • 



(57) 



a a =O0t:tH 



0 



t d ~ 



2 v 



0 



2d 



v 0 t r~ v f 1 f 



(2 2 s 
v f " v 0 ' 
a. 



Qa, (t - 



t £ ) 



• » • 



(58) 



[0 0 5 8] 



2 (v 



0 



[*6] 

) -a t (t p +t f )-a Q (2t d +t p ) 



2 a 



• * • 



(61) 



[0059] ^ttyn y 4 wj&mcMZ-x , m&mm 

t , tJ J: tH&»f ID t r , SI* i-*tt 5 'I*, 40 

r ©iiJfifiBjTfte, ii3Sii#Ffl t , *j «t OMSW^ffl t f o#it 
©JKii/xxA (3 0 + 5 1-5 4) comWsmfjft 

MtWM (x„, v., a.) id^CT^*5„ 
[006 0] 13lC v r*jffijgi)flJi)j (6) (Dlft®* 50 



W-f. Ztllcm&k7*\s-3r\WMECU 1 0 (CO CP 
U) li, SWfcji^fx^tS (2 1) . i"4 

suffix ■f*t>*»«K«»nii t t <Dmtm*>#M, 

if) ^Sr^is/^-fS (2 2) „ -$-f£t>h, 
ffllECU 1 OWrtSM^U (Cfi|9 STfcUv'^^CP^ 
1 (gftiftllJj&l^f ) ^#&£3xTV^ri>Sr ; ?^:y? 
-f-So HSS^-e^v^ (CPcox-^iiO) T-feSi, 
x ? c P (£1 £r#&^ (2 3) N fMtljw^w, £t§: 



23 

JE-f 5 (24). 
[0 0 6 1] fa, fcKJtj (2 4) COrt 



^ft*-f„ ^^T-(i*T, SSSJUMIigW* ( rij ) ft 
Wiktftz.lt) <D U*J X ? n v a tft? !) T LT (7 1) , 

huib eft 2i {c^o-c, ai8«a«i-ft*> - ba«iw»^ 

^;Va, (@7±roa b + a.ttBSi-5it) ft^tti1-5 

(7 2) o *mHJ*&/fe-cfeSro-c?, t r *3 i 

t/trfcfi^ct^irox^^/wMS (t, = 2..,, tr = 

4s. .) ft^-X-, tjtCWlft/Mttd.,. (=0.2sec) ftJf- 
[0 0 6 2] yu-^JpECU 1 OfiiSfetC, #ttJLfc 

BHRIWft a , *s#SMt (KSIteiTOtlBS*. jE 

fi, sasffiw±roftiji*) t&sMfi-^ts (7 

fcSfc, ^TSMt^-fSfc*^ t„, t,*J:Vt r *rl 

gamin a , ^ifdEiitti u tna«*raMt t *o 

fcd»Srf-3iy (7 4-8 2) „ *$rtt© BMfflW) 

i|^P#ffl t , 37l4®*f Pfl t r # THMI tr.i. XI* t r . , » 

»SiJft(i^WBlt at, m&M&W*7jk1r lfti-v?** 

n v a t Kfcj&A,-? (83) , 13 K^-f rggfeftibj 
(57) fcittr. SSB#Pp1 t „ *S*<S<t t „. , „ (=0. 2se 

c) *m\£t£Zt, *ffittt (C?!5i$ljf5£1-5 (7 

9, 8 0) rt\ r^fjljfjj (5 7) (C(iit£&V\, 

[0063] mimr® t , tsjLTmMffln t , ©i^-rfti 

TPSftt,.!,,, t r IXt, *»o, @|i$iJSj)i/-s/Ua, 

3© r t . (26) (Ciltf 0 

[0 0 6 4] 0 6ic N rt.&SMEj (2 6) Oft 

r:n»«i41\ »&$uitigtt$B ( r i j ) ft 

♦iAtffcfeWUv'X^ n v t eft? DTLT (91) , 

S?4|ii$ (itiSuSiflWSc) 
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fWK [ft 6) (C^oT, {fc»B#Pfl t. ftgfct|-f5 (9 

2) 8 s w<a- a , , i&psrat,, m 

imm t,$d& xmw^m t , - - * -t-fD&yn?^ 

LTV^itftfflV^o ffftNENI x . , ft*Higv„ &J:tf 

ffixWPii^ a „ I4 V X x y 7° 4 T? ? tV- ECU1 
[0 0 6 5] 7'U-JfMiECU 1 OI4ft{C N gttjLfc 

i-^tS (9 3) . {EJci^SMS (Alt) # 
io ^b{tti"5fcfc(c, t„, t r *3j;D«trft l ^fy^h 

(9 4-10 2) o WS*tt<0 B aiftlJl!) a 
t , Xtt(£«l$M t r ^TPSII t , . , . Xfi t r . i „ *JKfcfc 

urffcaii»oii»ifiiaai pro e»i&j»tt 

T-Wnlt H/t , ^,t.ffiiJ®JSft*1- 1 ft u v'.x ? n v t c 
Kfci&A/T? (10 5) , II 3 |C^f ^m^MWl] (5 

7) icmtto m&%?$ t.„^ t , ,.,„*«! st, t 

20 „ , , . ^{filJffi^i-S (7 9, 8 0) tf\ rs?;iJM»J ( 5 
7) 

[0 0 6 6] gffl Lfc g If f|lJB)j l^/l- a , *s*T3jbife*> 
MIS (ft 6) Mot, fiH#B#|B]t..&»tti 
i"5 (10 3) „ ^LT^tHL/i^Kf^PpI t,.^*^Jifi 
"CfoS^ft^i y 9 LT (10 4) , «^jttT?fc5ts 

4 fc, tiSSntPel t , *j i m&Mnf p B l t r ojg^ (94, 9 
5) etT^i^R*?. 

[0 0 6 7] *i±l Lfc«Kfll#Pfl t jiS^TSWiTf *>* i , 
II 4 (CTp-T ^ X ;y 7° 2 8 {Cii^., g IIHUIB U"</W a 
H 30 ft^ifftl"</Wa..,/4, a.„/2, 3a,„. 

/ 4 *5 «t t>* a . . , -eKW $ tt5 5 ®liOI/ >-f tUZfo 
S/j^ft^- i 5/ (28-31) „ !&*5, ^COHft0iJ 

a„,,==-0. 3 gt*fc5„ 
[0 0 6 8] 

3 in n x 

a . „ x / 4 T^'/i^^o a „ „ x / 2 
a . „ x / 2 T^fi^O 3 a . „ , / 4 J^±, 
3 a . „ x / 4 ^tg/j^O a . „ s gA±, 



[0 0 6 9] SWMWi i"<As a , fik E<n i m$.\z.foz>fr 40 

-t,tt^is< , f 2-5 m^kM'fcM^wM&mmz-tez 

1 . g^f$lj») U"</b aJSgl t # : 7 V- 

drftlJflE C U10I1 t . = 0 ftl^^ L ( 3 

2) , ^(DNFi-^jt-rS^ittu, t r , t,KlS**6i-5 
a«ftlJKl^/V/a, ft, (§C2) (C^o-C^tHt (3 

3) , i!f±JL?t@1fliilJfj^^a, t^Ofl#(Cf*ft1-5 50 



#iltt r , t,(C*tJS"t5ilSII#p B 1 1„ ft [ft 5) f-f/fco 
tjtlUL (3 4) , ::flSll/'«;l'a,#i2| 
*jc»ofc*»Srf-*y^ (3 5) , 

ibi/^a, ft, 5 

(3 9) „ ^Lt, g^Jil^/l'a l = a..,/4|C*t 
*-f5»Jffi"*M tiSrSfHlL-t-5 (4 0) . ^ LT, 

rtcftt&^j (41 ; famtm 6 \cm o ftntft 
r , r. ti e> © s mmwi a , *5 4 urn m^tm t ., ic» 
/s-f ■5««fi*ni] t « srjmji-s. *tts uyt««ri*ra t « ^ 

7-4 2ftgT, rr*T"(C^tti, K:^fe5V^I4^HLyc 



( 
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fltt*. t,, a,, t.teXXft, S\ $iJ»iyo7^^i: 

(3 6) , ±t!SB#Pfl t r CDFflCa,, = a, - a„*T?$C 
SS £ it±tf 3 fc tbtDMrny* Wif ffix a - T" w ffi 

tt) L"C, ^u-*ifiyB7-f UtRJEU Bfpg 

ffl*lfiItittW»Wfti-<5«J»l*(lflESrRltti-5 (3 7) . 
[0 0 7 0] ^■Ti/7 B 3 5c0=f xy^t?, SSfMftl/^ 

/Pa ti*a.../4 6l±"C*>ofci:*R:tt, J b"7fr-f- 
y 3 3 -cj&fcH t fc @ IISJUj u-^p a , SrSH-f 5 r t # 

ttiLtlt., t r , a,, t c = 0*5J:T>'trSr, fMSftT" 
n^/l^^iD (3 6) , iSHNt.OlllCak-t, 
- a . * -CMiiS £ i ± »f 5 * CO ^11^ V- * C9*t EE 
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